We present the results based on photometric (Swift UVOT), broad-band polarimetric (V and R-band) and optical spectroscopic observations of the Type IIn supernova (SN) 2017hcc. Our study is supplemented with spectropolarimetric data available in literature for this event. The post-peak light curve evolution is slow (∼ 0.2 mag 100 d −1 in b-band). The spectrum of ∼ +27 d shows a blue continuum with narrow emission lines, typical of a Type IIn SN. Archival polarization data along with the Gaia DR2 distances have been utilized to evaluate the interstellar polarization (ISP) towards the SN direction which is found to be P IS P = 0.17 ± 0.02 per cent and θ IS P = 140
INTRODUCTION
Supernovae (SNe), of Type IIn are hydrogen rich core collapse supernovae (CCSNe 1 ). They are primarily identified by their strong narrow and intermediate-width emission components of H, superimposed on a relatively smoother blue continuum (Schlegel 1990 ). These narrow emissions are believed to arise due to an interaction between the slow moving circumstellar material (CSM) and the faster moving SN ejecta (Chevalier & Fransson 1994; Chugai & Danziger 1994; Chugai 2001) . Multi-wavelength studies suggest that they cover a broad range of observational properties (Kiewe E-mail: brajesh.kumar@iiap.res.in, brajesharies@gmail .com 1 These events characterize the explosion of massive stars (>8 M ) (for a review, see Filippenko 1997) . Fox et al. 2013) , pointing to the existence of subcategories of Type IIn SNe (see Taddia et al. 2013; Ofek et al. 2014; Smith 2017) . The observed diversity depends upon various factors such as progenitor channels (Fransson et al. 2002; Gal-Yam et al. 2007; Dwarkadas 2011; Pastorello et al. 2013) , mass-loss history (Smith 2014) , explosion mechanisms (Moriya et al. 2014) , and environments of explosion sites (Habergham et al. 2014; Taddia et al. 2015) .
The fractional population of Type IIn SNe is relatively small among the volume limited survey of CCSNe (∼ 10 per cent, Li et al. 2011) . Nonetheless, considering their peculiarities, the light curve and spectral evolution of several events have been studied in detail. The polarimetric (broad-band polarimetry and spectropolarimetry) investigations of Type IIn SNe in the past have suggested relatively high degree of polarization in comparison to other CCSNe.
In addition, they do not exhibit significant variation in the polarization angle (c.f. Wang & Wheeler 2008; Branch & Wheeler 2017, and references therein) . This is attributed to the intrinsic aspherical SN explosion and/or asphericity in the CSM. The degree of polarization varies during different phases of the supernova evolution [for example, SN 1994Y (Wang et al. 1996) , SN 1997eg (Hoffman et al. 2008) , SN 1998S (Leonard et al. 2000; Wang et al. 2001) , SN 2010jl (Patat et al. 2011 ) and SN 2012ab (Bilinski et al. 2018) ]. While spectropolarimetry serves as a direct geometrical and dynamical probe of chemical constituents and geometry of the SN ejecta (see, e.g. Shapiro & Sutherland 1982) , the broad-band polarization parameters, on the other hand, provide a coarse but important picture of SN, especially when it is fainter.
Emergence of ∼ 1 per cent intrinsic polarization may imply around 20 per cent asymmetry (Hoflich 1991; Leonard & Filippenko 2005) . In the case of Type IIn SNe, the theoretical interpretation of the observed polarization is not straightforward because of the difficulties in disentangling the polarization contributors. It is suggested that geometry of the SN ejecta along with the geometry of the CSM are to be accounted (Chugai 2001) . There is an increasing need for additional polarimetric data of SNe in order to enhance our current understanding about the structure of SN explosion/ejecta. Multi-epoch broad-band polarization and spectroscopic observations of SN 2017hcc are presented here with an investigation of its observational properties. SN 2017hcc (ATLAS17lsn) was discovered 2 (∼ 17.4 mag, oband) in an anonymous galaxy on 2017 October 2.4 (JD 2458028.9) by Asteroid Terrestrial-impact Last Alert System (ATLAS, Tonry 2011). It was located 4.3 arcsec east and 0.5 arcsec south of the center of the host galaxy, with coordinates α = 00 h 03 m 50. s 6, δ = −11
• 28 28. 8. The transient was not detected on 2017 September 30.4 (JD 2458026.9) at a limiting magnitude of 19.04. This indicates that SN was discovered within a few days after the explosion. In the present study, we adopted a mean of the earliest detection and the last non-detection epochs as the date of explosion for SN 2017hcc i.e. 2017 October 01.4 (JD 2458027.9). It was classified 3 as a young Type IIn SN based on a low resolution optical spectrum obtained on 2017 October 07 with FLOYDS spectrograph at Siding Spring Observatory. In subsequent observations, non-detection of X-ray and radio was reported by Chandra et al. (2017) and Nayana & Chandra (2017) , respectively.
Spectropolarimetric observations of SN 2017hcc obtained on 2017 October 30 by Mauerhan et al. (2017b) indicated an integrated V-band continuum polarization of 4.84 per cent with a polarization angle of ∼ 97
• . They also noticed a weak wavelength dependence in the polarization measurement and a strong depolarization in the cores of the narrow emission features of Hα and Hβ. Prieto et al. (2017) reported early phase results of SN 2017hcc and found it to be one of the brightest Type IIn events known (M V ∼ -20.7 mag and peak L bol ∼ 1.3 × 10 44 erg s −1 , for a distance of about 73 Mpc).
OBSERVATIONS AND DATA REDUCTION
The V-band (λ V e f f = 0.53 µm) polarimetric data of SN 2017hcc was obtained on 2017 December 25. .98 e − /ADU, respectively. The central 370 pixel × 370 pixel region of the CCD, used for observation, covers ∼ 8 arcmin in diameter in the sky. Fig. 1 displays a section (approximately 4 arcmin × 4 arcmin) of the full image captured with the AIMPOL using ST. AIMPOL has been effectively used for polarimetric observations of SNe, e.g., SN 2012aw (Kumar et al. 2014 ), SN 2013ej (Kumar et al. 2016 ), SN 2013hj and SN 2014G (Bose et al. 2016 , SN 2014J (Srivastav et al. 2016 ) and SN 2016B (Dastidar et al. 2019) etc.
Five frames were secured at each position angle of the HWP (i.e. 0
• .0, 22
• .5, 45
• .0 and 67 • .5). The individual exposure time for each frame was 200 seconds. To obtain a good signal-to-noise ratio (SNR), all pre-processed images at a given position angle were aligned and subsequently combined. The ordinary and extraordinary fluxes were extracted by performing standard aperture photometry using IRAF 4 software. Multiple apertures (2 to 8 pixels) were chosen to estimate Stokes parameters at each aperture and finally P (degree of polarization) and θ (polarization angle) were computed. Detailed description of the various procedure and the requisite equations can be found in Ramaprakash et al. (1998) ; Rautela et al. (2004) ; Kumar et al. (2014 Kumar et al. ( , 2016 . The considered • ) was applied to the SN. The instrumental polarization of AIMPOL is generally found to be small, at ∼ 0.1 per cent (see, e.g. Medhi et al. 2007; Pandey et al. 2009; Das et al. 2013; Eswaraiah et al. 2012 Eswaraiah et al. , 2013 Patel et al. 2013; Soam et al. 2015; Neha et al. 2016; Rakshit et al. 2017; Wang et al. 2017; Lee et al. 2018 , and references therein). This was verified by the observations of the unpolarized standard star HD 12021 (Schmidt, Elston & Lupie 1992) . The observed P and θ values of SN 2017hcc after correcting for the offset polarization angle and instrumental polarization are provided in Table 4 .
Imaging polarimetric observations of SN 2017hcc were also made using the Hiroshima Optical and Near-InfraRed camera (HONIR; Akitaya et al. 2014 ) mounted on the 1.5-m Kanata telescope at Higashi-Hiroshima Observatory, in the R-band (λ R e f f = 0.65 µm) on 2017 November 9.5 and December 22.5. The observations consisted of a sequence of exposures at four position angles of the achromatic HWP (i.e. 0
• .0, 45
• .5, and 67
• .5). The position angle of the polarization was calibrated using the observations of the polarized standard stars (BD+59
• 389, BD+64
• 106; Schmidt et al. 1992 ) as listed in Table 1 . Since the instrumental polarization was estimated to be negligible (∼ 0.02 per cent), it has not been corrected for.
The Ultra Violet Optical Telescope (UVOT) on-board the Swift satellite monitored SN 2017hcc from JD 2458054.9 to 2458099.8 in uvw2, uvm2, uvw1, u, b and v bands (see Poole et al. 2008 , for filter specifications). These data sets were retrieved from the Swift data archive. To estimate the SN magnitude in each band, aperture photometry was performed using various modules of the HEASOFT (High Energy Astrophysics Software). A detailed description can be found in Kumar et al. (2018) and Sahu et al. (2018) . The UVOT magnitudes (in Vega-system) are listed in Table 2 .
We obtained a low-resolution spectrum of SN 2017hcc with the Himalayan Faint Object Spectrograph Camera (HFOSC), mounted on the f/9 Cassegrain focus of the 2-m Himalayan Chandra Telescope (HCT) of Indian Astronomical Observatory (IAO), Hanle, India. Observations were performed on 2017 November 23 (∼ 27 d post-maximum) using two grisms Gr#7 (3500 -7800 Å) and Gr#8 (5200 -9250 Å), having a resolution of ∼ 7 Å. A description on the data reduction procedure can be found in our previous studies (e.g. Kumar et al. 2018; Sahu et al. 2018; Singh et al. 2018 Singh et al. , 2019 . The spectrum was brought to an absolute flux scale using the blackbody fit to the extinction (E(B − V) = 0.029 mag) corrected Swift UVOT fluxes.
RESULTS AND DISCUSSION
In this section, we constrain the interstellar polarization (ISP) and derive the intrinsic polarization characteristics of SN 2017hcc. The evolution of light curves, spectral properties and physical parameters are also discussed.
Interstellar polarization
The interstellar polarization originates (both due to the Milky Way (MW) and/or the host galaxy) owing to directional extinction of the dust grains situated along the line-of-sight of an observer. Accordingly, the intrinsic signal of a source gets altered when it passes through the interstellar medium. The situation becomes more complicated in case of extragalactic SNe as the host galaxy dust and local environment may further contaminate the propagating signal. Consequently, the intervening ISP contribution should be accounted for from the observed SN measurements in order to derive the intrinsic polarization characteristics of SN. While temporal variation may be observed in the SN polarization properties, the ISP should be constant towards a particular direction. Therefore, if ISP can be constrained appropriately (or at-least setting an upper limit), it will be easier to estimate intrinsic SN parameters by subtracting it from the observed values. Fortunately, the Galactic ISP has been properly documented in literature (e.g. Serkowski, Mathewson & Ford 1975; Whittet & van Breda 1978) .
In order to examine the ISP towards the SN arising due to the MW, the nearby field stars (well above the Galactic plane) can serve as good probe (Tran 1995) . For this purpose, we selected 13 isolated field stars within a radius of 5
• around the location of SN 2017hcc which do not show emission, variability and double characteristics in SIMBAD database. The polarization and distance information of these sources were collected from the polarization data catalog of Heiles (2000) and the newly available Gaia data (DR2) (Gaia Collaboration et al. 2018) , respectively. Additionally, 4 stars (indicated with IDs 1 -4 in Fig. 1 ) lying within the 8 arc min AIMPOL field of SN 2017hcc were also considered. Different parameters of all 17 stars are listed in Table 3 and their P V and θ V measurements are plotted against distance in Fig. 2 (left panel). An increasing trend can be seen in the P V values as a function of distance up to ∼ 260 pc. The θ V values are generally distributed between 100
• and 150
• (except for a few sources). The P V and θ V of the field stars were converted into Stokes parameters (Q and U) using the relations Q V = P V cos(2θ V ) and U V = P V sin(2θ V ). The distribution of Q V and U V with respect to distance is shown in Fig. 2 (right panel) . Further, weighted linear fits on the distance versus Stokes parameters were performed as shown with dotted lines in the same figure. It is to be noted that the Heiles catalogue stars have reliable information on their spectral types. However, this is not the case for field stars situated in the field-of-view (FOV) of AIMPOL (except for the RR Lyrae variable, S1, Gavrilchenko et al. 2014) . Stars S2, S3 and S4 are faint and have large polarization error bars due to low SNR. HD 1231 is deviant amongst the Heiles catalogue stars. Consequently, these stars (S1-S4 and HD 1231) were excluded from the fitting. The fitted slopes and intercepts at the distance 260 pc of HD 1268 were used to estimate the Stokes parameters Q IS P MW and U IS P MW values corresponding to the ISP contribution in the MW. From these parameters, the derived P IS P MW and θ IS P MS were found to be 0.17 ± 0.02 per cent and 140.3
• ± 3.0 • , respectively.
The MW reddening in the direction of SN 2017hcc was estimated as E(B − V) = 0.029 ± 0.001 mag using the all-sky dust extinction map (Schlafly & Finkbeiner 2011) . Polarimetric studies of Galactic stars along different directions have provided a correlation between ISP and reddening (e.g. Serkowski et al. 1975) . According to this, the mean and maximum polarization efficiency are correlated with interstellar extinction as P mean = 5 × E(B − V) and P max = 9 × E(B − V), respectively. Assuming that MW dust grains follow mean polarization efficiency along the SN direction, the first relation yields P mean of 0.15 per cent. This value is similar to the ISP value (P IS P = 0.17 per cent) computed using the polarization measured for the field stars. Using the maximum polarization efficiency relation, an upper limit of i.e. P max = 0.26 per cent is obtained.
The 3D dust extinction map 5 (Green et al. 2018 ) was used to further explore the MW dust extinction along the line-of-sight towards SN 2017hcc. The map is based on high-quality stellar photometry data from Pan-STARRS 1 and 2MASS surveys, and provides information of E(B − V) as a function of distance. The extinction map indicates the best fit reddening value remains constant around 0.033 mag beyond a distance of 650 pc. This implies the predicted degree of polarization, as per the mean polarization efficiency relation, would be 0.17 per cent. This again confirms our ISP estimate using the weighted linear fits on distance versus Stokes parameters.
The colour excess of the host-galaxy can be inferred using the equivalent width (EW) of Na i D absorption lines (Turatto et al. 2003; Poznanski et al. 2012; Stritzinger et al. 2018 ). This signature is very weak at the redshift of the host galaxy in the low-resolution spectrum presented here (see inset in Fig. 4 ). We estimate an upper limit of 0.06 Å on Na i D EW, indicating negligible host extinction. Mauerhan et al. (2017b) have made a similar observation based on spectropolarimetric data obtained close to maximum light.
The direct and indirect methods discussed above, indicate that the MW aligned dust grains exhibit mean polarization efficiency. Therefore, in the present analysis we have considered only MW dust as the major source of ISP along the LOS of SN 2017hcc. An average ISP as a function of wavelength was estimated using the formulation of Serkowski et al. (1975) and found to be similar for both V and R bands (P IS P = 0.17 per cent and θ IS P = 140.3
• ). The corresponding Q IS P and U IS P values are 0.032 ± 0.018 and -0.170 ± 0.019 per cent which are subtracted from the observed SN polarization measurements (see Section 3.4). A similar methodology has been used to derive the ISP contribution in dark globules and B 
Light curves and spectral features
The Swift UVOT light curves of SN 2017hcc are displayed in Fig. 3 . We adopt JD 2458054.5 as the epoch of maximum from Prieto et al. (Bilinski et al. 2018) which is negligible in SN 2017hcc and SN 2010jl (Zhang et al. 2012) indicating negligible reddening (see Section 3.1) along the line of sight caused by the host galaxies.
Basic physical parameters
The temperature and radius evolution of SN 2017hcc was computed by fitting a blackbody function to the Spectral Energy Distribution (SED) constructed using the Swift magnitudes (c.f. Table 2 ). Weighted Least-Squares optimization was employed for the fit with the weights being the inverse of the 1σ error on the Swift magnitudes. The evolution of these parameters are shown in Fig. 6 . The temperature at the earliest epoch (∼ 0 d), estimated at ∼ 16000 K is similar to the temperature obtained in Prieto et al. (2017) . The temperature subsequently decreased to ∼ 8700 K at the last epoch (∼ +45 d). In comparison, SN 2012ab had a temperature of ∼ 12000 K at −22 d, which decreased to ∼ 10500 K close to the maximum. The peculiar Type IIn SN 2006gy displayed a temperature of 12000 K ) whereas SN 2006tf reached a temperature of ∼ 7800 K near the peak (Smith et al. 2008) . The temperature evolution of SN 2017hcc clearly indicates that it is hotter than other Type IIn events at similar epochs. The blackbody radius of Type IIn SNe is found to steadily increase with time, reach a peak and subsequently decline, as observed in several events like SN 1998S (Fassia et al. 2001 ), SN 2005gj (Prieto et al. 2007 ) and SN 2006gy (Smith et al. 2010) . The peak represents a transition to the optically thin CSM shell (Smith et al. 2010) . In SN 2017hcc, the blackbody radius was found to be increasing until the last epoch of Swift observation (c.f. Fig. 6 ) which is likely due to the optically thick SN atmosphere until day +45.
The overall light curve evolution and spectral features suggests the presence of CSM interaction in SN 2017hcc. Assuming that the luminosity is mainly powered by the ejecta-CSM interaction (Chevalier & Fransson 1994) , the mass-loss rate (Ṁ) can be estimated using the relation of Chugai & Danziger (1994) :
where L is the observed luminosity at a particular epoch, represents the efficiency of converting the shock's kinetic energy into visual light. v w and v s are the velocities of the pre-explosion stellar wind and the post-shock shell, respectively. We adopt a magnitude of M v = −20.8 ± 0.1 on day +27 by interpolating the Swift magnitude provided in Table 2 and estimate the luminosity to be L = ∼ 6.0 × 10 42 erg s −1 . No bolometric correction has been applied in this calculation. Assuming a constant value of v w = 20 km s as 0.12 M yr −1 . The typical mass-loss rates in RSGs, yellow hypergiants and luminous blue variables (LBVs) are found to have a range of 10 −6 -10 −4 M yr −1 , 10 −4 -10 −3 M yr −1 and 0.1 -10 M yr −1 , respectively (see Smith 2014) . The mass loss rate estimated for SN 2017hcc is closer to that seen in LBVs, indicating that its progenitor is likely to be an LBV star.
Intrinsic polarization
To derive the intrinsic polarization parameters of SN 2017hcc, ISP contribution must be subtracted from the observed polarization values. The intrinsic Stokes parameters were estimated by the relations: Q int = Q obs -Q IS P and U int = U obs -U IS P . Here Q obs , U obs and Q IS P , U IS P represent the observed and ISP Stokes parameters, respectively. Therefore, at each epoch vectorial subtraction was performed and the resulted Q int and U int were converted back to P int and θ int with the help of following equations:
Both the observed and the intrinsic (ISP corrected) polarization parameters of SN 2017hcc are listed in Table 4 along with the spectropolarimetric observation of Mauerhan et al. (2017b) . The polarization in V-band at ∼ +2 d was estimated as 4.84 ± 0.03 per cent by Mauerhan et al. (2017b) , and a value of 1.36 ± 0.10 per cent is estimated at ∼ +59 d. The R-band polarization at ∼ +13 d and ∼ +56 d are estimated at 3.22 ± 0.13 and 1.35 ± 0.20 per cent, respectively. The position angle in both the bands is ∼ 100
• at all epochs. Accounting for the maximum ISP contribution (see Section 3.1), marginal changes are seen in the intrinsic polarization values. Here, a V-band polarization of 4.84 per cent (95.0
• ) and 1.34 per cent (98.9
• ) were estimated on the ∼ +2 d and ∼ +59 d, respectively. Similarly, an R-band polarization of 3.22 per cent (94.1
• ) and 1.33 per cent (99.5 • ) were estimated on ∼ +13 d and ∼ +56 d, respectively. This clearly indicates that the observed (Bilinski et al. 2018 ), SN 2010jl (Patat et al. 2011 ), SN 2009ip (Mauerhan et al. 2014 ), SN 1998S (Wang et al. 2001 and SN 1997eg (Hoffman et al. 2008 ) have been plotted for comparison.
polarization values are intrinsic, and the degree of polarization decreased by ∼ 3.5 per cent in V-band, and by ∼ 2.3 per cent in the R-band within a period of ∼ 2 months. No significant variation is observed in the polarization angle in both the bands during this period.
Comparison of SN 2017hcc with other Type IIn events
Only a handful of Type IIn SNe other than SN 2017hcc have been monitored polarimetrically close to the maximum. These are SN 1997eg (Hoffman et al. 2008 ), SN 1998S (Li et al. 1998 ), SN 2009ip (Mauerhan et al. 2014 Reilly et al. 2017) , SN 2010jl (Newton & Puckett 2010) and SN 2012ab (Vinko et al. 2012) . The evolution of polarization parameters of SN 2017hcc along with the above events is shown in Fig. 7 . In general, the temporal evolution in the intrinsic polarization of the comparison sample (except SN 2009ip) display an increasing trend with no significant variation in their polarization angle. In the case of SN 1997eg, Hoffman et al. (2008) discussed the polarization properties of SN 1997eg in the context of three ISP values. Their preferred ISP subtracted polarization exhibited an increasing trend whereas the other two ISP values resulted in decreasing trend of the intrinsic polarization (see Figure 11 in Hoffman et al. 2008) . The peculiar SN 2009ip (2012b outburst, Mauerhan et al. 2013 Prieto et al. 2013; Smith et al. 2014 ) displayed a high degree of polarization (P V ∼ 1.7 per cent) at maximum (M V ∼ -18.5 mag) and followed a decreasing trend similar to the decay in its light curve, until day ∼ 70. This behaviour is indicative of a correlation between the intrinsic polarization and photometric luminosity. A similar trend is seen in SN 2017hcc, with a higher intrinsic polarization (P V ∼ 4.84 per cent), and a brighter maximum (M V ∼ -20.7 mag). Further, there is almost no variation seen in the polarization angle in the case of SN 2017hcc, whereas, a substantial variation (∼ 30
• ) was seen in the case of SN 2009ip Reilly et al. 2017) .
The emergence of polarization among Type IIn SNe is generally attributed to either electron scattering in an asymmetric photosphere, or asymmetries in the interaction region. In several studies, departure of the SN ejecta from spherical symmetry is a favoured explanation. This line of reasoning makes it rather straightforward to explain the temporal increase of intrinsic polarization as the core becomes progressively exposed. This also suggests that the inner layers of the ejecta are quite aspherical, indicating an aspherical explosion (see Wang et al. 1996; Tran et al. 1997; Kawabata et al. 2002; Leonard et al. 2006; Maund et al. 2007a,b; Chornock et al. 2010; Kumar et al. 2014 Kumar et al. , 2016 Mauerhan et al. 2017a , and references therein).
The maximum light in Type IIn SNe is primarily powered by an interaction of the ejecta with a massive CSM, implying that the major source of intrinsic polarization at maximum is due to this interaction, particularly with an asymmetric CSM. The luminosity from the interaction becomes progressively weaker as the CSM around the SN evolves into an optically thin state. The asymmetry in the SN photosphere (resulting from an aspherical explosion) can also complement the polarization signal arising from the CSM. The percentage contribution from the photosphere increases temporally and plays a dominant role during the later phases as the luminosity from interaction dies off slowly. Overall, the relative contribution to the net luminosity from the photosphere and the CSM interaction decides the strength of net intrinsic polarization. The high degree of intrinsic polarization at initial phases displayed by SN 2017hcc is an exceptional example among CCSNe. A significant decline of ∼ 3.5 per cent in the intrinsic polarization was seen within a period of ∼ 2 months. During the late phase (∼ 2 months from maximum) polarization values are wavelength independent (c.f. ∼ 1.4 per cent polarization in V and R-bands). The decline in polarization seen in SN 2017hcc is very similar to the early decline observed in SN 2009ip , and explained as due to interaction with an aspherical CSM. As discussed in Section 3.3, the progenitor of SN 2017hcc is likely an LBV star. These type of stars undergo episodic mass loss or giant eruption immediately before the explosion leading to the formation of circumstellar shells and/or equatorial disks/rings around them (Smith 2017) . These structures distort a spherically symmetric SN photosphere upon interaction, enhancing the advancing polarization signal. While a detailed modelling is beyond the scope of this work, it appears that the strong polarization seen in SN 2017hcc could be a possible outcome of an interaction of the SN ejecta with an highly aspheric CSM (Mauerhan et al. 2017b) .
Additionally, one can not rule out other possibilities, such as net reduction in the number density of the scatterers (such as electrons and dust grains) as a function of time in a non-spherical ejecta. This is expected because the cooling in the SN ejecta as a function of time (c.f. star symbols in Fig. 6 ) would result in a corresponding decay in the electron number density. Furthermore, the continuous expansion of SN ejecta as a function of time (c.f. blue filled circles in Fig. 6 ) may also cause a net reduction in the clumpiness (if any) leading to a decrease in the net polarization.
SUMMARY
We have presented imaging (Swift UVOT), spectroscopy and polarimetry of the luminous Type IIn SN 2017hcc and compared the results with similar events. The light curve evolution was very slow during post-maximum phase (∼ 0.2 mag 100 d −1 in b-band during ∼ 0 -45 d). The uvw1, uvw2 and uvm2 band light curves evolved with similar rate however, the evolution was almost flat in b and v bands. The broad-band polarization characteristics were examined following robustly determined ISP contribution, which is found to be 0.17 per cent and 140
• (mainly arising from the Galactic dust and assuming a mean polarization efficiency). The intrinsic degree of polarization (in V-band) near the maximum light was ∼ 4.84 per cent which reduced to ∼ 1.36 per cent after ∼ 2 months. Similarly in R-band also, the intrinsic polarization values are high i.e. 3.22 per cent (∼ +13 d) and 1.35 per cent (∼ +56 d). Such large amount of polarization is unusual for a SN. Interestingly, the intrinsic polarization angle was found to remain constant around ∼ 100
• at all epochs. There is no significant change in the intrinsic polarization parameters even if maximum polarization efficiency relation is considered towards the SN direction.
We note that SN 2017hcc is not only peculiar in terms of polarization inferred but also belongs to the group of bright Type IIn events (M V = -20.7 mag, Prieto et al. 2017) . Its peak luminosity is equivalent to SN 2006tf (M V = -20.8 mag, Smith et al. 2008) . The ∼ 27 d post-maximum spectrum of SN 2017hcc exhibited prominent narrow lines of H and He as typically seen in Type IIn SNe but the spectrum is bluer relative to SN 2010jl and SN 2012ab. The evolution of blackbody temperature and radius signifies a hotter and optically thick environment of SN 2017hcc than those of typical Type IIn SNe. The Na i D lines are not visible in our spectrum, indicating a negligible host extinction. The mass-loss rate of SN 2017hcc is estimated to be 0.12 M yr −1 based on a simple CSM-ejecta interaction model which suggests an LBV progenitor for this event.
The high degree of polarization values found in SN 2017hcc support the fact that events belonging to this class are in general significantly polarized in comparison to other CCSNe and thermonuclear SNe (Type Ia) (Wang & Wheeler 2008; Patat 2017) . A disc-like or toroidal CSM around the ejecta seems to be a common characteristic among Type IIn SNe that induces polarization signal. As described in Section 3.4, diversity exists in the polarization properties of Type IIn SNe. This indicates variation in the electron-scattering atmosphere which is regulated by complexity of the SN ejecta and/or CSM composition. A cumulative effect of the highly aspherical CSM and the ejecta density profile may have produced such a strong polarization in SN 2017hcc without significant change in the overall geometry (Kasen et al. 2003 (Kasen et al. , 2006 Hole et al. 2010; Tanaka et al. 2017) . Better temporal coverage in polarimetric monitoring could reveal a wealth of crucial information including the CSM/ejecta geometry, clumpy structure and underlying progenitor nature etc. In this context the upcoming large aperture observing facilities shall be extremely useful.
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